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ISO 9000 has recently become one of the most talked about 
subjects in international trade. It is a set of international 
standards for quality management and quality assurance, w i t h the 
removal of trade barriers in the European Community, 
international standardization is being emphasized in Europe. The 
adoption of ISO 9000 quality standards has become a worldwide 
trade policy trend toward quality system registration. 
This paper is a case study report about the implementation of one 
of the quality standards of the ISO series, the ISO 9002, to a 
manufacturing facility in Hong Kong in which the author is 
employed as a quality management professional responsible for the 
implementation. 
Primarily, a top down approach was employed for the 
implementation process. The requirements of the standard were 
analyzed to identify what documentations were required. The 
documentations were then developed accordingly. The next step 
was to implement the quality system so developed, and to review 
its effectiveness through a series of internal audits. The audit 




The registration process is quite costly. In addition to the 
registration cost in acquiring a registrar, it requires the 
involvement of a high calibre management team to devote extra 
time, effort and knowledge to the implementation process. 
However, the benefits are enormous including a better quality 
image of the Company, an effective quality management system, and 
founding of good teamwork among the management team. 
In conclusion, the author feels that the ISO 9002 standard is a 
good quality management system to start with, especially for a 
new facility (like that of ours). This established system has 
provided a cornerstone for us to build upon for subsequent 
improvement in quality management. 
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Quality -- A Historical Perspective 
The quest of quality has a long way in history. In earlier 
centuries, civilization was relying on craftsmanship, 
skills finely tuned with care and patience, and handed down 
from generation to generation, from parent to child, from 
master to apprentice, from teacher to student. 
The industrial revolution brought new changes (Juran, 
1991)• With the rise of factories and emphasis on volume 
of production, workers were forced to specialize. No 
longer was one person able to work through the entire 
manufacturing process from the start to finish, and the 
final product was merely a total sum of inputs of all 
workers in the entire process. Concurrently with the rise 
of factories came the age of mechanization and development 
of mass production techniques which further increased the 
production rate, each worker's contribution to the whole 
became smaller and more specialized. No single person in 
the stream of production could determine the goodness of 
the outcome; each could influence it, but none could 
measure it. Thus the inspector was created. 
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Mass production required control, and the concept of 
quality control evolved (Grant, 1953). The job of the 
inspector was to make sure things were right (or not wrong, 
at least) throughout each stage of the process. He would 
wander around, hover over the process, pick things up, 
examine them, either accept them or order changes to be 
made to bring the output back to normal. Therefore by 
monitoring the present and the immediate past, and 
detecting the trends, it might be possible to go some way 
towards controlling the future. 
Rise of Quality System Standards 
During and after the World War II, the needs of military 
had shifted the quality emphasis to reliability, which was 
intensified by the demands of the nuclear and aerospace 
industries, especially in USA (Juran, 1991)• There became 
more emphasis on quality assurance which was more system-
oriented than quality control, which was more product-
oriented. In order to assure a consistent output of a 
process over time, a quality system was needed to control 
each input to the conversion process including quality of 
materials, accuracy of equipment, skills of workers and a 
management system to coordinate and allocate resources 
relating to these inputs. The concept of quality standards 
which specified the requirements for each of these inputs 
arose. 
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Early standards were published as military specifications 
in the USA e.g. Military Specification MIL-Q-9858A (1963). 
Eventually these were revised and published in Europe as 
the NATO AQAP Series (Allied Quality Assurance 
Publications) which applied to companies supplying products 
or services within NATO. These early standards led to the 
Defence Standards (DEFSTANS) being produced in the UK by 
the procurement executive of the Ministry of Defence (for 
history of Quality Assurance Standards, see Appendix 1). 
In the 1 9 6 0 m a n y larger companies evaluated the defence 
standards in order to determine whether their own 
production efficiency could be improved by better selection 
of suppliers and the use of Quality Assurance Principles. 
This led to many organisations using the broader guidelines 
by tailoring them so that both quality requirements for 
their own operations and for their suppliers were defined. 
This had a cascading effect, as the larger organisations 
made various requirements as condition of purchase orders 
onto suppliers who passed these conditions on down the 
line. At the same time the National Standards Bodies e.g. 
Canadian Standards Association (CSA), American National 
Standards Institute (ANSI), American Society of Mechanical 
Engineers (ASME) etc. issued their own quality standards 
and codes of practice. A large number of different 
standards arose, inevitable leading to conflicting 
requirements and confusion. Therefore to introduce a 
degree of standardisation, the British Standards 
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Institution (BSI) published BS 4891 "A guide to Quality 
Assurance". This was intended as a basic guide to 
companies developing quality systems. However, pressure 
from industry in the UK instigated a stronger standard 
leading to the publication of BS 5750 in 1979. The major 
value of BS 5750 being that a common standard was 
established in the UK. The benefit was appreciated on the 
international level and in 1987, the ISO 9000 series as 
produced. This series has now been widely accepted 
throughout the world with most individual countries 
adopting it under their own national system (see Appendix 
2) • 
The setting up of national standards has led to bilateral 
agreements (within Europe) or Memoranda of Understanding 
between BSI and a number of the overseas certification 
bodies. The bilateral agreements involve each of the 
parties‘ promoting the acceptability and use by customers 
or any organisation of each other's certificates of 
registration. Statements of equivalence can be added to 
the appendices of the certificates issued. The Memoranda 
of Understanding facilitate the issue of the certificates 
of one party based on the audit reports of the other party. 
ISO 9000 Series 
The ISO 9000 series of standards is an international set of 
documents written by members of a worldwide delegation 
known as the ISO/Technical Committee 176, which consists of 
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three standards committee and several working groups. Five 
national associations participate in the ISO/TC 176 as 
convenors of subcommittees, they are: AFNOR (Association 
Francaise de Normalisation), ANSI, BSI, NNI (Nederlands 
Normalisatie Instuut) and SCC (Standards Council of 
Canada)• Other member countries are also represented by 
their respective national standards bodies 
(Laitiprecht , 1992). 
Primarily conceived to help to harmonize the large number 
of national and international standards, the ISO 9000 
standards are intended to be used in contractual and non-
contractual situations. As explained in Clause 5 of the 
ISO 9000 document: Guidelines for selection and use, "In 
both situations, the supplier's organisation wants to 
install and maintain a quality system that will strengthen 
its own competitiveness and achieve the needed product 
quality in a cost effective ways". 
Architecture of ISO 9000 Series of Standards 
The ISO 9000 Series consists of five documents: three core 
quality documents which are models of quality assurance, 
namely ISO 9001, 2 and 3 ； and two supporting guidelines 
documents, 9000 and 9004. The use and purpose of these 
documents are clearly indicated by their title. 
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ISO 9000 
Quality Management and Quality Assurance Standards: 
Guidelines for Selection and Use. 
ISO 9001 
Quality Systems: Model for Quality Assurance in 
Design/Development, Production, Installation, and 
Servicing. 
ISO 9002 
Quality Systems: Model for Quality Assurance in Production 
and Installation. 
ISO 9003 
Quality Systems: Model for Quality Assurance in Final 
Inspection and Test. 
ISO 9004 
Quality Management and Quality System Elements Guidelines. 
The three models for quality assurance "represent three 
distinct forms of functional or organisational capability 
suitable for two-party contractual purposes", while the ISO 
9000 and 9004 standards are nothing more than guidelines. 
The series of standards (9000-9004), are not technical in 
content in which they do not specify nor set criteria for 
product requirement. Rather the Quality System Standards 
9001, 2 and 3 "complement relevant product or service 
requirements given in the technical specifications". Each 
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standard focuses on the documentation of operational 
techniques and managerial activities used to fulfil 
customer expectations and requirements (Lamprecht, 1992). 
The Registration Process 
Prior to 1990, there has been only one process for 
registration of companies under the ISO 9000 series. This 
was begun in Great Britain as they began to register 
suppliers in that country under the British Standards (BS) 
5750 Parts 1, 2 and 3 which subsequently became the ISO 
9001, 2 and 3 respectively. Later, the Department of Trade 
and Industry anointed the National Accreditation Council of 
Certified Bodies (NACCB) to accredit certain enterprises to 
register suppliers under the appropriate standards. The 
most notable registrar is, of course, the British Standards 
Institution (BSI) (Boehling, 1992). The Accreditation 
process is extended to other registering bodies overseas 
through the bilateral agreement and memoranda of 
understanding as described in the previous section. These 
registering bodies are required to meet stringent 
requirements in how they perform the registration, acquire 
assessors, assure the quality of their service and maintain 
their records. 
When an application for registration is made to any of 
these registering bodies, the application is evaluated on 
the basis of the resources available, i.e., assessors with 
experience in that industry, time available, size of the 
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effort, etc. Once the application is accepted, a copy of 
the Quality Manual of the company is submitted for 
evaluation in accordance with its adequacy to fulfil 
requirements of every section of the standard of the 
quality system concerned (the adequacy audit)• On the 
basis of this evaluation, the registering body may provide 
specific recommendation for improvements on areas where the 
requirements are not adequately fulfilled by the Quality 
Manual. Otherwise the registering body will conduct a site 
assessment to the company by an appropriate number of 
assessors for specified time to evaluate the compliance of 
the business practice to the Quality Manual (the compliance 
audit)• A report of non-conformity is then issued to the 
company. The registration is granted based on the extent 
of non-conformity and the completion of the corresponding 
corrective actions (Lofgren, 1991). To maintain 
registration, limited assessments are conducted 
unannounced, on portions of the quality system at a 
frequency of twice a year. 
There are documentation fees, expenses and assessor fees at 
every step in the process. 
Significance of ISO 9000 
At the present time following the circulation of a 
questionaire to 44 national certification bodies by the 
International Organisation for Standardization (ISO), it 
was identified that there are now 40 identical or fully 
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equivalent national standards to ISO 9000. As time goes on 
a greater number of companies within these countries will 
be seeking and obtaining certification and constantly 
starting to insist their suppliers to be audited and 
certified against the requirements of ISO 9000 
(HKQAA,1992)• This is already having a prime effect at 
national levels and with the advent of the unified European 
market, this is likely to increase on an international 
scale. 
Multinational companies are rapidly discovering that the 
often have little choice but to adopt the standard in order 
to become global competitors. In an increasing number of 
cases, registration to one of the ISO standards is becoming 
mandatory. The early stages (pre-1990) saw that 
multinational companies register some of their key plants 
whose market relied heavily on exports. This process 
continues today but with added feature. As more companies 
become registered to the ISO 9000 Standards, they 
immediately request their suppliers to address the ISO 9000 
registration issue. Consequestly, more and more small to 
medium size suppliers are being asked by their customers to 
achieve the registration in the "near future". 
There are other factors added to the trend. For example, 
the Department of Defense of United States (DOD), prompted 
by NATO, decided in August 1989 to adopt the ISO 9000 
Standards which will eventually its MIL-9890A. Though it 
does not yet require its supplier to be registered to the 
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ISO Standards, there will be no doubt to cast high 
motivation for these suppliers to achieve certification. 
Another incident is that the Society of British Aerospace 
Companies has launched an ISO 9000 registration scheme for 
the U. K. aviation industry. Ever since the airworthiness 
codes have been finalized, Europe's Joint Aviation 
Regulation 145 (Maintenance Organisation Approval) 
immediately made reference to the ISO Standards. other 
industries including the pharmaceutical, electronic, 
construction, petroleum and related industries will sooner 
or later be affected by the ISO Standards (Lamprecht, 
1992) • In view of these events, companies will likely have 
to achieve ISO registration of they either: 
1. Export to one or more of the member countries of the 
European Economic Community (EEC” or the European Free 
Trade Association (EFTA).‘‘ 
"The Member States of the European Economic Community 
include Belgium, Denmark, France, Germany (F.R.), Greece, 
Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, 
and the United Kingdom. 
^Member States of the EFTA include Austria, Finland, 
Iceland, Norway, Sweden and Switzerland. 
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The EEC plans to complete the unification of Western 
Europe through further reductions of internal barriers 
to the free flow of goods among Member nations; 
regional currency considerations; and a stronger 
European Parliament. The primary aim is to improve 
marketing conditions for Members, both in Europe and 
abroad. Cooperative arrangement with EFTA countries 
are also involved to create a European Economic Space 
in parallel with the completion of the EEC internal 
market. Harmonization of standards is the easiest 
action to take, there is considerable progress with 
the gaining acceptance of ISO 9000 standards among the 
Members. As the European Community integrates, the 
companies in this community will be asking their 
suppliers to be audited and registered under the ISO 
9000 standards (Boehling, 1990). 
2. If any of their customers export to the EEC, EFTA or 
supply the DOD. This is often referred to as the 
cascading effect whereby customers request 
certification of their suppliers who in turn request 
it of their suppliers down the line. 
In Hong Kong, the local government has also taken similar 
approach in promoting the adoptation of ISO 9000 standards 
to industry starting from the construction business. The 
Housing Authority , jointly with the Hong Kong Construction 
Association, has commissioned a consultancy program aimed 
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at advising the industry on the best way to establish a 
quality system to meet the requirements of the ISO 9000 
standards. Under these new proposals, contractors are 
required to obtain registration under ISO 9000 by March 
1993 as a pre-condition for working for the Housing 
Authority after that time. In the meantime, all 
contractors are on probationary status and their 
performances are monitored. 
Although many companies may not export to or have their 
customer exporting to Europe, ISO 9000 is still relevant. 
The clauses of the Standard provide all the basic 
requirements for a quality system which may apply to any 
company regardless of their size and products, showing 
customers their commitment to quality and hence the 
measures taken to ensure that their requirements are 
consistently met. Other benefits of the documented quality 
system based on ISO 9000 guidelines may be the reduction of 
production down-time due to material failure, reduction of 
quality cost due to rework or scrappage. Additionally, in 
the course of the this process by using management review, 
audit and corrective action techniques, savings may be 
identified. A final advantage in registration to ISO 9000 
is their use for marketing purposes, particularly in an 
increasingly competitive environment with more and more 
customers approaching only registered companies both 




Purpose of the Paper 
This paper is a case study report about the implementation 
of ISO 9000 Standards to an American-based multi-national 
manufacturing company, the Bausch & Lomb Asia Pacific Lens 
Plant (Here after referred as the Lens Plant)• This Plant 
was officially opened in April of 1992 and has been in 
operation for about one year. The author is currently the 
quality assurance manager of this facility, who is 
delegated with the responsibility in charge of whole 
implementation process. In regards of the implementation 
process, it started exactly from ground zero, with a new 
facility, and a new management team (most of the staff have 
been with the Company for less than two years) who had 
little knowledge about the ISO Standards. The 
implementation progress is satisfactory. As to date, the 
Lens Plant is at the final stage to fine tune its Quality 
System to aim at conducting the assessment for the 
registration by the second quarter of 1993. 
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The paper takes the orientation in that it attempts to 
describe and summarize major issues in different stages of 
the process from the viewpoint of a quality professional 
who is actively involved in quality management. Some of 
these issues may be related specifically to the corporate 
culture of the company, while others may be more general 
and find wider applications to companies in Hong Kong. 
Since the ISO Standards are gaining increasing recognition 
in Hong Kong as they are in different parts of the world, 
it is the author's intention to share his experience in 
going through the implementation process, and hope that it 
may facilitate other companies for the registration. 
During the course of implementation, the author was offered 
with the opportunities to conduct quality audits by the 
same Standards to other Bausch & Lomb facilities, and 
attend training classes relating to the implementation. 
They have furnished the author with a wider exposure in 
sharing and at the same time learning the experience to and 
from the participating parties. 
Literature Review 
A literature research was also performed on several sources 




Publications of quality consultancy companies; 
Text books and reports on relevant subjects. 
The material was obtained from different sources including 
the Library of the Chinese University of Hong Kong, the 
Industry Department, the Library of Bausch and Lomb (Hong 
Kong) Ltd. The material provided good background 
information and up-to-date data on the latest development 
of the ISO 9000 implementation in local and overseas 
industries. It also gave the author with a better 




IMPLEMENTATION OF ISO 9002 
Company Profile 
Bausch & Lomb Asia Pacific Lens Plant is the subsidiary of 
Bausch & Lomb Incorporated which has its headquarters in 
Rochester of New York. It is a worldwide supplier of 
healthcare products (e.g. contact lens solutions, oralcare 
products and eyecare solutions) and optical products (e.g. 
sunglasses, binoculars and telescopes)• Each of the these 
product segments represents respectively 62% and 38% of the 
total Corporate Revenues of $US 1.52 billion. In the 
optical product segment, the sunglasses which are marketed 
in the brand name of "Ray-Ban" remain to be the major 
business sector. In the past, the Ray-Ban sunglass lenses 
were solely produced in Oakland of Maryland of the United 
States, and they were then shipped to the assembly 
facilities located worldwide. 
To meet the increase in global demand of sunglass lenses (a 
significant portion is contributed by the Asia Pacific 
region) and change in logistic strategy, the headquarters 
decided to open another lens manufacturing facility, the 
Asia Pacific Lens Plant, in Hong Kong in 1990. This 
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establishment took almost one year in the pre-production 
preparation including staff recruitment, assembly and 
validation of production equipment, staff training and 
founding of the quality system. 
The facility occupies an area of 40,000 square feet and is 
located at the Industrial Area in Fanling District of the 
New Territories. In terms of management organization, the 
Lens Plant has six functional departments (refer to 
Appendix 3), while most of the departmental managers are in 
their thirties and were brought on board at approximately 
the same time. Key operational managers e.g. quality 
assurance, engineering and production, were offered 
training at the facility in Oakland having similar 
operation for about three months. 
The Lens Plant was officially opened in April of 1992. 
Currently it has about 70 staff including direct and 
indirect labour. It is operating on a single shift and may 
be expanded to a two-shift operation dependent on the 
demand in volume. The manufacturing process is simple 
(refer to Appendix 4) • Lens blanks which are already 
polished are received from overseas suppliers, then they 
are cut down to a specified shape. Subsequently the lens 
surface was hardened by a chemical process, and printed on 
with the trademark, and finally delivered to assembly 
facilities (which are also Bausch & Lomb subsidiaries) both 
locally and overseas. 
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There are two separate reasons for the Lens Plant to 
acquire ISO 9000 registration. Firstly, to maintain the 
quality leadership of the Bausch & Lomb products, the 
headquarters have imposed a corporate directive that all 
Bausch & Lomb subsidiaries have to acquire the registration 
to appropriate standards of ISO 9000 by the end of 1995. 
Secondly, a portion of the products made by the Lens Plant 
is to be delivered and assembled in the European markets. 
Though most of these assembly sites are "internal" 
customers within the Bausch & Lomb family, the possession 
of a registration certificate does facilitate the goods 
receiving inspection process, and give confidence to the 
customers about the quality of supplies. 
Selection of Standard 
As mentioned in Chapter 1, there are three standards under 
the ISO 9000. As far as manufacturing is concerned, either 
9001 or 9002 is applicable. In fact, ISO 9002 is a subset 
of 9001. The major difference lies in that the scope of 
9001 covers design and development in addition to 
production, while that of 9002 covers only the production. 
The Plant management has decided to go for ISO 9002 because 
it has a fully cover of the scope of operation meanwhile. 
However, we have also anticipated the possibility of 
involving in product design and development in the future. 
We may then need to apply for a scope change in the 
registration. 
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Overview of ISO 9002 Requirements 
The ISO 9002 standard consists of eighteen paragraphs, some 
of which are broken down into as many as five sub-
paragraphs (see Table 3.1). Some paragraphs contain an 
appended NOTE which should be viewed as explanatory 
footnotes and are not part of the standard's requirement 
(Lamprecht, 1992). 
The primary scope of the 9002 standard is to ensure that a 
supplier can demonstrate that his quality assurance system 
is organized in such a way to prevent the occurrence of 
non-conformities across all stages of production. 
Throughout the standard, three keys terms are mentioned: 
supplier refers to the manufacturer, and in this case the 
Lens Plant; purchaser refers to the Lens Plant's customers; 
sub-contractor refers to the Lens Plant's supplier. 
Figure 3.1 is a schematic diagram showing the application 
of the various paragraphs (quality elements) of 9002 into 
a typical manufacturing process. It also depicts the 
relationship and effect of the inputs on the output in a 
typical conversion process. Therefore, in order to manage 
the quality of the output (the product)• it needs to manage 
all inputs into the manufacturing process which include the 
quality of direct and indirect material supplies, skills of 
the workers, methods of measurement, skills of the 
inspectors, etc. 
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Process of Implementation 
Unlike many companies going for the ISO 9000 standards have 
already had some documented procedures to start with, we 
did start exactly from ground zero (Dzus, 1991). The final 
goal for implementing the quality system is to obtain the 
registration. The implementation started as early as in 
the fourth quarter of 1991, almost right after the 
operational managers had completed their training at the 
Oakland Lens Plant (see Table 3.2). 
It is interesting that we started the process on a brand-
new facility like this, for we did not have to spend time 
in correcting practices or procedures incompatible with the 
ISO requirements. Another advantage was that we did not 
encounter great initial resistance which is often 
associated with making a change to any pre-existing system. 
We adopted the "top down" approach, and based on which we 
developed six steps toward implementation: 
1. Study the requirement of each quality element of ISO 
9002 (Table 3.1); 
2. Define the required documents； 
3. Define the required responsibility; 
4. Develop documentation as required; 
5. Communicate the results to all employees; 
6. Evaluate the quality system. 
Each of these steps is discussed in turn. 
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Step 1 - Study the requirements 
This was the first act in the implementation campaign, and 
was a critical step because we knew if we did not get it 
right the first time, we would have to spend more effort to 
correct it at the end. There were some difficulties 
confronting us at that time. Firstly, the whole management 
team including the QA Manager did not have a thorough 
understanding of the ISO standards. Moreover, at that time 
there were fewer appropriate training courses available 
(most of these courses are organised by quality 
consultancy) as they are to date. 
The understanding of ISO requirements was both facilitated 
and complicated by the start-up audit which was carried out 
by auditors from the headquarters. The audit was based on 
ISO 9002 standard, and it was mandatory that the Plant 
management had to satisfy the corporate auditors before it 
was authorized to start the production. In terms of 
facilitation, this audit had brought to the management team 
full awareness of the importance of ISO quality system in 
the start-up process. This awareness had insured 
significant support to the QA Manager particularly during 
the start-up period when the managers were held busy and 
occupied on individual's functional area, to call for 
extra-commitment in time and effort for building up the 
quality system. 
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On the other hand, the start-up audit had also cast 
confusion about the requirements of the standard. Unlike 
the auditors for the ISO registration whose performance is 
constantly assessed to proper standards (Stratton, 1992), 
the corporate auditors were not governed by this rule. 
They might have imposed subjective and personal 
requirements on the quality system on top of the ISO 9002 
standard. For examples, they had requested us to calibrate 
all gages on each manufacturing machine, to perforin audits 
to all suppliers. These requirements, to our later 
understanding, have exceeded that of the ISO 9002 standard. 
Not only was it costly to fulfil these additional 
requirements, but also it had made the system so rigid that 
there was little room for change and improvement. 
Step 2 - Define the required documents• 
This was relatively straightforward because the standard 
has already defined what need to be documented. This was 
strictly a top-down approach: we reviewed the requirements, 
analyzed our operation, and matched these requirements with 
our process in which we found these requirements could 
apply. 
Typically, the documentation was organized into a three-
layer pyramid (Fig. 3.2). The first layer is the Quality 
Manual which states the Lens Plant's policy for addressing 
to each of the pertinent ISO quality element. The second 
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layer contains administrative or operational procedures to 
define how and what to do, who is responsible for a 
particular element in the ISO 9002. The third layer is 
made up of work instructions to define the detail of how to 
do a specific task. 
For example, in gage calibration, the Quality Manual 
defined the policy and objective for calibration of gages 
in the Lens Plant. The operational procedure defined the 
detail of the calibration programs and what gages were 
included in the programs. The work instruction defined the 
manner how the operator should calibrate, e.g. a size gage. 
Initially we have identified that we needed about 60 
procedures or work instructions to start the operation. 
Subsequently we were adding more documents after the audits 
as we felt that there were blind spots in the operation not 
sufficiently covered. To date, we have about 100 in-house 
procedures and work instructions. 
Step 3 - Define the required responsibility 
The author had found that the best way to accomplish the 
development (or updating) of procedures was to have the 
personnel actually performing or supervising the tasks to 
do it. It was common that to satisfy the requirement of a 
single element in the standard required team work and 
contributory effort from more than one functional unit. 
This required a supportive Plant management and a hard 
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working QA person to pull it all together. Subsequently 
the departmental managers had become the members of the 
implementation steering committee. The Responsibility 
matrix of the various functional units and the requirements 
of the ISO 9002 is described in Table 3.3. 
Step 4 - Develop documentation as required 
Obviously the first document to be developed was the 
procedure to supervise how to write up all other 
documentations in order to have a unified format and 
facilitate document control. Accordingly each departmental 
manager was assigned to start developing documentation of 
his responsible area. A schedule was drawn up to assign 
priority for more critical procedures and check progress 
in the development process. 
After the draft of a procedure had been prepared, it was 
reviewed by cross-functional managers (later the steering 
committee) on the criteria of completeness, lack of (or 
need for) redundancy, consistency and appropriateness. 
Step 5 - Communicate the results to all employees 
The documentation of the quality system is a living 
document and requires constant changes and updating. It is 
important to ensure that these changes are communicated to 
the functional areas affected by these changes. Moreover, 
it is a mandatory requirement of the Standard that certain 
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information needed to be communicated to all levels within 
the organization e.g. the quality policy. Communication 
also assures and promotes team work and quality awareness. 
The Plant management had held communication meeting on a 
monthly basis to report progress of the implementation 
process to all employees. In particular, the meeting would 
highlight any changes to procedures, upcoming audit 
schedule, and identified deficiency and planned corrective 
actions relating to the quality system. 
Step 6 - Evaluate the quality system 
This evaluation was done by quality audits (Arter, 1989). 
These audits might be in the form of an internal audit 
(i.e. audit team is only comprised of staff of Lens Plant), 
or having auditors from a different facility. There were 
obvious advantages and disadvantages to both approaches. 
The internal auditors would have a good understanding, both 
the weakness and strength, of the operation and they might 
be more picky in particular area, but it would provide 
drive for further improvement. An outside auditor would be 
more objective in evaluation, but need to spend more time 
to understand the process and not be feasible to follow up 
the corrective actions of identified deficiency. In both 
approaches, there were common characteristics to look for 
in an auditor: knowledge of the ISO standard, auditing 
experience and objectivity. 
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Once the deficiencies were identified, a corresponding 
corrective action plan would be drawn up with the 
identification of responsible personnel and expected time 
of completion. The implementation steering committee would 
track continually the progress to ensure the plan was 
effectively carried out. It was not uncommon that during 
the course of implementation, we might have to repeat the 
cycle of steps many times, and the quality system was 
approaching closer to meet all requirements of the 
Standard. 
Selection of Registration Body 
The ultimate goal of implementing the quality system is to 
obtain the registration (and hence the certificate). 
Although there are quite a number of registrars can issue 
the ISO certificates, not all certificates are recognized 
by official governmental agency. In addition, not all the 
registrars may have the scope and hence the competence to 
be allowed for registering a particular industry. 
The way we chose to select the right registrar was to 
approach as many of them as practical. We invited them to 
visit our facility, and asked for their opinion about our 
status of implementation. In particular, we inquired about 
the traceability of recognition of their certificate and 
their scope of competence. We had given priority to those 
registrars whose certificate is recognized in the European 
countries. 
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The next consideration would be the cost for registration. 
Table 3.4 summarizes the comparative costs for the three 
registrars which we had sorted out for our consideration. 
Usually the cost quoted by different registrars was quite 
comparable, probably because of the general availability of 
registration service nowadays. A final concern was the 
professionalism of the registrar. We assessed that by the 
impression it gave to the Plant management during the pre-
assessment visit and subsequent discussions, and also on 
whether it has a long time expertise in the business. 
Hints to Successful Implementation 
Successful implementation of a quality system depends on 
the dedication of the company to the implementation 
process. Dedication means, among other things, that proper 
resources, training and planning must be allocated to 
facilitate, encourage and ensure success. In many 
incidents, the ISO registration effort represents just an 
additional "program" that somehow be squeezed in between 
current activities. Certainly no organization can neglect 
all other activities that keep it in business while 
focusing solely on the ISO standards. However, failing to 
properly organize for the implementation process will 
definitely lead to unnecessary delays and frustrations. In 
the subsequent paragraphs, the author is trying to share 
his own experience of what he felt is important for a 
successful implementation. 
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1. Start at the earliest 
To implement a quality system like the ISO 9002 will 
necessarily bring about changes. It is common that people 
tend to resist to changes in an organization, the longer 
people are getting used to a practice, the more stressful 
and resistant it would be to make a change. 
We have the privilege to start the implementation from the 
beginning. However, not every organization could be 
afforded with the opportunity to start the implementation 
from ground zero. The advantage of that is well 
understood. Take an example of document control, for most 
organization usually there is already some extent of 
documentation to start with. However, the documentation 
may not have a unified format, there may be a lot of 
overlapping, gaps and mis-match to the requirements of the 
ISO standards. 
This was the case in the author's visit to the Oakland lens 
plant which has been making lens for about 30 years. There 
were too many procedures written by many people at 
different time over the entire course of operation. The 
management had found it so difficult and complicated to tie 
the procedures into any system of document control that 
they had to abort the existing system and start anew. 
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In some audits conducted by the author to the suppliers and 
subsidiaries, it was found that some companies started for 
the ISO standards with a lot of reluctance. The reluctance 
was partly due to the resistance to change, and partly due 
to the perception that the ISO standards was difficult to 
implement. They went for the standards just because they 
had to, since in many cases it was either a mandatory 
requirement of the customers or a compulsory directive from 
the top management. This reluctance, especially during the 
early phase of the implementation process, would easily 
lead to hesitance and unnecessary delay of the 
implementation. However, they failed to realize that if 
they did not start earlier, it would be more difficult for 
them to do later because it would be harder to change a 
more deeply rooted practice. It is important to start the 
implementation as early as possible, comply to the 
requirements right at the first time, before any non-
conforming practices have found the chance to become 
rooted. 
2. Acquire management support 
Management support is crucial in facilitating any changes. 
Management is referred as the top level decision makers of 
an organization. Management support is not only measured 
in terms of allocating budget for the registration, or 
approving expenses relating to the implementation. More 
importantly, it is the extent of involvement of top 
management throughout the entire implementation process. 
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The support is made most visible by participation. During 
our implementation, this was accomplished by having the 
Plant Manager (and sometimes the Regional President) to 
participate in most of the ISO meetings e.g. steering 
committee meetings, management reviews, etc. The Plant 
Manager also took an active role in participate in the 
internal audits and training. 
The author had audited a number of companies who were 
implementing the ISO standards and found a common mis-
conception: the implementation of a quality system is a 
sole business of the QA managers or QA supervisors. In 
many cases, these QA professionals had often expressed 
their feel of helplessness and limitation in breaking down 
the psychological resistance to change and departmental 
barriers of their peers. Their frustration is understood, 
their boss was expecting them to finish everything relating 
to the implementation by themselves, while their peers did 
not give them much cooperation. 
The management takes up important roles in that: 
(1) It becomes the change master. Change masters must be 
able to communicate the need for change and 
demonstrate the commitment for change. It needs to 
convince its staff that ISO registration is not yet 
another program which will go away if it is ignored 
long enough. 
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(2) It supports the implementation of quality system by 
allocating resources necessary for the process. 
(3) It empowers the management team, especially the 
quality management personnel with appropriate 
authority to effect quality audits and corrective 
actions. 
3. Establish team work 
A best way to achieve registration is to recognize that the 
ISO standards offer an exceptional opportunity to work in 
team to achieve total quality at all levels. However, this 
is not always easy to achieve in practice. A manufacturing 
facility is usually comprised of operational departments of 
production management, quality management, and engineering. 
It is not uncommon to find that in many organizations these 
departments are in conflicts with each other because of 
different focus of responsibilities. 
The internal audit (which is usually a function assigned to 
the department of quality management), if not properly 
handled, may intensify such inter-departmental conflicts. 
This is because the nature of an audit basically is to look 
for non-conformities of other departments. 
We were encountering similar situation in the beginning. 
However, it had become improved as we went along with the 
implementation process. It was achieved by several means. 
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(1) Made the implementation process "transparent" to all 
staff 
The quality system did not only involve management staff 
but also the entire workforce. From the beginning of the 
process, we had repeatedly informed the workforce of the 
company's desire, reasons and objective to achieve the ISO 
registration. From there on we held regular communication 
meetings with the entire workforce about the progress, how 
far we had achieved or missed our plan. When it was time 
for internal audit, the communication meeting was more 
important in explaining the purpose and nature of the 
audit. A follow up meeting was also held after the audit 
to communicate detected non-conformities requiring 
improvement and highlight areas of achievement. 
(2) Made the achievement of ISO registration a common 
objective 
Bausch & Lomb was adopting the "management by objectives" 
(MBO) for staff appraisal (especially for management 
staff)• Instrumentally, the objectives of each manager was 
fixed and agreed between himself and the Plant Manager at 
the beginning of the year. At the end of the year, the 
manager's annual performance was measured against these 
pre-determined objectives. Bausch & Lomb has been very 
strict in such appraisal system. 
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A very substantial proportion of the objectives of each 
manager was tied in with the ISO registration. This 
appraisal system had provided incentive for teamwork toward 
the common goal. 
(3) Character of the quality management professional 
The character and human skill of the QA manager play a 
critical part in creating teamwork. Among the attributes 
of a successful quality management professional, he needs 
to supportive, understanding and open-minded. It was the 
author's experience that it would make the implementation 
a lot easier if the QA manager was perceived as a "helper" 
who was capable and willing to give supports than that as 
a "police" who was hunting around for non-conformities. 
Cost and Benefit of Implementation 
Cost 
When asked "how much it will cost to implement a quality 
system conforming to the ISO model", the answer can only be 
"it depends". It depends on the size of the company, the 
willing and motivation to achieve the registration, the 
time frame, the competence of the quality management staff, 
the amount of documentation required (which will in turn 
depend on the scope of the company), etc. 
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The cost was structured into two parts: the registration 
cost and the implementation cost. The registration cost 
was more tangible and easier to estimate. 
The registration cost for our facility is already given in 
Table 3.4. The registration cost would, of course, depend 
on which registrar to be used, but it was quite comparable 
in a competitive market of registration service. Usually 
the registrar would give quotation for a period of 3 years, 
and after that the registration would be renewed. Another 
factor influencing the cost was the size of the 
organization which in turn determine the manpower (measured 
in the unit of man-day) for the assessment. For example, 
we were estimated that it would take 7 to 8 man-days for 
the first year in that 1 to 2 man-days for reviewing the 
documentation； 4 man-days for the initial compliance audit; 
another 2 man-days for the first surveillance audit six 
months after the first audit). There would be two 
unannounced surveillance audits in each of the second and 
third year each would take 2 man-days. The cost for a man-
day was about US$ 1,000. Depending on registrar, it might 
require to spend another small amount to obtain the 
certificate. 
The implementation cost was more difficult to estimate. To 
some extent, the implementation was a commitment of 
"extra", i.e. we had spent extra time, manpower, and money 
just for the sake of getting the certificate. For example, 
we would most likely have not spent that amount of time for 
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training and meetings and documentation, or that amount for 
calibration gages, if we were not going for ISO 9002. 
However, it was quite impossible to draw a line where these 
"extras" were. We might still be required (either by 
management or customers) to have some extent of training, 
documentation and calibration, etc. even if we did not aim 
at the registration. 
Another reason makes it difficult to estimate the cost is 
that the cost is very dependent on the calibres of the 
management team, especially the quality management staff. 
We had decided to proceed with the registration on our own. 
In contrary some companies would like to acquire an 
external consultant to guide the implementation proceed. 
An added advantage of acquiring an external consultant is 
that it might help to "dilute" departmental conflicts by 
having an independent and neutral third party to supervise 
the process. The cost of consultancy for a company of our 
size was US$ 20,000. This would include preparation of the 
required documentation, training, etc. to the point of 
obtaining the certificate. 
However, even then we could not project this cost of 
consultancy as the implementation cost. Management had to 
dedicate extra time and effort to participate in the 
training and implementing process of the quality system. 
Nevertheless, it would help to estimate the total cost 
involved in the entire implementation. 
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Benefit 
Several benefits related to the registration have been 
mentioned in this paper, e.g. improving competitiveness due 
to a better quality image of the company, sales to the 
European Community, etc. Additionally, the author 
perceived some other benefits related specifically to the 
organization. Firstly, the spirit of teamwork which was 
created during the implementation was extremely valuable to 
the company. It has improved inter-departmental 
cominunication and enhanced cooperation tremendously. The 
implementation had from the beginning set out a scenario 
which encouraged mutual trust and sharing of expertise in 
the management team. As time went on, the teamwork was 
strengthened. The management team was excited to see their 
accomplishment of gradually putting up the quality system 
in place. Implementing the ISO quality system was an 
effective training process for management. 
Furthermore, the ISO quality system was a good point to 
start with. The standard was easy to understand and 
comprehensive. To a new facility like that of ours, the 
ISO quality system had become the corner stone for quality 
management, and we could subsequently build on this 
foundation for continuous improvement. The ISO 9002 
registration, for us, was the strategy for improvement. 
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Limitation of ISO 9000 
1- ISO 9000 standards are generic 
The ISO standards represent the minimal requirement of an 
effective quality system. They are written for all 
suppliers regardless of their size, scope of their industry 
base. They do not set any specifications on products, or 
define how to document the quality system; what a quality 
manual or quality plan is; who is responsible for 
maintaining the system, etc. 
These standards are not set high. There is some opinion 
within the Bausch and Lomb that the ISO 9000 standards are 
not adequate and we are going to implement additional 
requirement on top of the ISO standards. 
2. No provision for continuous improvement 
In the article of "the future necessity", John T. Burr 
discussed what he believed to the greatest shortcomings of 
the ISO 9000 standards. Among them one was that the 
standards does not mention or make provision for continuous 
improvement. To his mind, and also supported by Joseph 
Juran, this is a serious drawback. 
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3. No evidence of a satisfactory track record of 
performance 
Burr goes on to mention that the standards require no 
evidence of a satisfactory track record of performance e.g. 
in product quality or delivery. Since the applicable 
standard will usually be identified as a part of a purchase 
contract, it is expected that the contract itself will 
provide the controls on performance. A company may select 
suppliers based on the satisfactory provision of track 
records especially on product quality and delivery. 
Comparison of ISO 9000 and Malcolm Baldrige National Quality 
Award 
Overview of Malcolm Baldrige Award 
The most recent entry to the quality reward arena is the 
Malcolm Baldrige National Quality Award. This American 
award, named after the late Secretary of Commerce Malcolm 
Baldrige, was established by legislation in August 1987 to 
raise awareness about quality management and to recognize 
U.S. companies that have a world-class system for managing 
their operations and people for satisfying their customers. 
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The award is not given for specific products or services. 
However, as part of the award process, an applicant must 
describe its company's methods for assuring the quality of 
goods and services. 
Firms applying for the award undergoes a vigorous 
evaluation by an independent board of examiners composed of 
private and public sector experts in quality. The 
examination includes on-site visits for those passing an 
initial screening. 
The award examination process is based on an assessment of 
seven different categories of data about an organization, 
each on is being weighed based on its importance. They are 
broken down into the following manner (Brown, 1992): 
1. Leadership (9% i.e. 90 points out a total scores of 
1000) 
2. Information and analysis (8%) 
3. Strategic quality planning (6%) 
4. Human resources (15%) 
5. Quality assurance product and services (14%) 
6. Quality results (18%) 
7. Customer satisfaction (30%) 
Each of these seven categories is further sub-divided into 
anywhere from three to eight examination items, and each of 
these is also given a value based upon its overall 
importance in the evaluation. 
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The people in the company who are interested in the award 
may likely have the following objectives (Sunday, 1992): 
1. The top quality management professional is seeking an 
effective way to focus the resources of the company 
and its management on achieving a higher level of 
quality. 
2. The officers likely envision the prestige and 
advertising advantage on sales resulting from winning 
the award. 
Comparison of ISO 9000 and Malcolm Baldrige Award 
ISO 9000 standards are leading the world to a universally 
accepted standards of quality. They focus on examining a 
company's quality management system, in much the same way 
as does the Baldrige Award as the award competition also 
provides a very comprehensive assessment of the total 
quality system of a company and its effect on its 
customers. It is interesting to compare the similarities 
and difference of the Baldrige Award and the ISO 9000 
standards. 
The Intent 
Basically the Baldrige Award is a competition and there are 
winners and losers. It is a one time assessment unless the 
company enters for the competition each year. A single 
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assessment provides just a snapshot at a time and does not 
encourage "holding the gains" for continuous improvement. 
The ISO standards is a contractual requirement which is 
being imposed on companies that are suppliers of goods and 
services. In contrast to the Baldrige Award, the 
registration is a continuous process and the company is 
undergoing a continuous assessment (surveillance audit) in 
order to maintain a valid certificate. 
The Scope 
The Baldrige Award is clearly limited to US companies while 
� the scope of the ISO standards are truly worldwhile. The 
Award criteria have more emphasis on results, customer 
satisfaction and planning to internal control process. In 
the ISO 9000 standards, the emphasis on assessment criteria 
is just the reverse. 
Uniformity of Assessment Standard 
Judges and examiners of the Baldrige Award must attend 
workshops which involve case studies and team building 
exercises. The intent is to reduce the variability of the 
assessment made by judges. Every assessment made by 
examiners is reviewed by judges in the selection of 
winners. 
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Similarly, the ISO assessors have to go through training 
courses registered by the Institute of Quality Assurance 
(UK) and complete a number of assessments with sounded 
record prior to the registration as ISO assessor. These 
assessment records are evaluated by the registration agency 
who hires them as registered assessors. 
In conclusion, the Baldrige Award and the ISO standards 
have different purposes. The former is a competition and 
the latter is a contractual requirement of doing business. 
The Award is more demanding on the results of implementing 
a quality system while the ISO standards represents the 
minimal requirement for a quality system. To quote what a 
Xerox vice president has said, "The ISO standards are like 
a satellite orbiting the Earth while the Baldrige Award is 




The evolvement and progression of international quality 
standards is a milestone in the evolutionary development of 
quality management. The ISO 9000 standards are gaining 
worldwide popularity and adoption. European countries are 
the pioneers of adopting these standards, followed by US, 
Canada, then the Asia-Pacific countries including Japan and 
Hong Kong. 
The author appreciated the opportunity to have gone through 
the important stages of the implementation process of the 
ISO 9002 standard. Though the ISO 9002 standard is 
slightly less comprehensive that the ISO 9001, the approach 
of implementation will be very similar. Personally, it is 
a very enriching experience for a quality management 
professional in his career development. In corporate 
consideration, the author strongly feels that it is a 
correct move to align with the global trend for "quality 
internationalization" 
The ISO 9000 standards are not difficult to implement. It 
is definitely achievable with a reasonable commitment of 
time and effort. The progress of our implementation has so 
far been satisfactory. In fact, in the view of the author, 
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the implementation process has been completed. We have 
invited Intertek Service Corporation as our registrar whose 
certificate is traceable to the EC member state of the 
Dutch Council for Certification. We are going to undertake 
the registration assessment in June of this year. 
The author also feels that the registration is only a 
starting point for improving quality management. After the 
registration, the teamwork for improving quality will 
continue. We are having a basic system we may build upon 
to reduce quality cost. Likely we will also ask our 
suppliers to go for the registration. This process may in 
turn extend to their suppliers. More and more industries 
will have the ISO 9000 type of quality system in place. In 
a long run, we believe that the ISO 9000 standards are 
doing good to the society because it has directly and 
indirectly raised the standard of quality management. We, 
in the position of consumers and customers will benefit 


















































































































































































































































































































































































Fig. 3.2 Pyramid Structure of Documentation 
1st tier / Quality \ Policy for each of pertinent 
/ Manual \ ISO elements 
2nd tier / Administrative/ \ Define the hows & whats 
/ Operational \ to do, who is responsible 
/ Procedures \ etc. 
3rd tier / \ Detail of how to do specific 
/ Work Instructions \ tasks 
L \ 
Source : James L Lamprecht, ISO 9000 Preparing for 




ISO 9002 Sub-heading lists 
4•1 Management Responsibility 
4.1.1 Quality Policy 
4.1.2.1 Responsibility and Authority 
4.1.2.2 Verification Resources and Personnel 
4.1.2.3 Management Representative 
4.1.3 Management Review 
4.2 Quality System 
4.3 Contract Review 
4•4 Document Control 
4.4.1 Document Approval and Issue 
4.4.2 Document Changes/Modifications 
4.5 Purchasing 
4.5.1 General 
4.5.2 Assessment of Sub-contractors 
4.5.3 Purchasing Data 
4.5.4 Verification of Purchased Product 
4.6 Purchaser Supplied Product 
4.7 Product Identification and Traceability 
4.8 Process Control 
4.8.1 General 
4.8.2 Special Processes 
4.9 Inspection and Testing 
4.9.1 Receiving Inspection and Testing 
4.9.2 In-Process Inspection and Testing 
4.9.3 Final Inspection and Testing 
4.9.4 Inspection and Test Records 
4.10 Inspection, Measuring, and Test Equipment 
4.11 Inspection and Test Status 
4.12 Control of Nonconforming Product 
4.12.1 Nonconforming Review and Disposition 
4.13 Corrective Action 






4.15 Quality Records 
4.16 Internal Quality Audits 
4.17 Training 
4•18 Statistical Techniques 
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Table 3.2 
ISO 9002 Implementation Plan 
Oc t - Dec 91 Training on Understanding of ISO 9002 
Jan-Mar 92 Documentation of Procedures 
Apr 92 Start-up Quality Audit 
Aug 92 Setting up of Implementation Steering Committee 
Sep 92 Post Start-up Quality Audit 
Lead Auditor Course for QA Manager 
Oct 92 Intensive Training on ISO Implementation for 
(a) Workers 
(b) Management Team 
Jan-Feb 93 Invite Pre—visit of Registration Bodies 
Mar 93 Internal Audit 
Confirm Registration Body 
Apr 93 Finalize Quality Manual 
Application for Registration 
May 93 Submit Quality Manual to Registration Body 
Comprehensive Internal Audit 
June 93 ISO Certification Assessment 




Responsibility Matrix of ISO 9002 
Section Title Q P M E I T P M 
No. 
1 Management responsibility C C C C C P 
2 Quality system p C C C C C 
3 Contract review C C P 
4 Document control p C C 
5 Purchasing C C P c 
6 Purchaser supplied product NA NA NA NA NA NA 
7 Product identification & c P c 
traceability 
8 Process control C P C C 
9 Inspection & testing P C C C 
10 Inspection, measuring & P C C 
test equipment 
11 Inspection & test status C P C 
12 Control of non-conforming P C C 
product 
13 Corrective action P C C 
14 Handling, storage, C C P 
packaging & delivery 
15 Quality records P C C C 
16 Internal quality audits P C C C C C 
17 Training C C C C P C 
18 Statistical techniques P C C 
Notes : 
Departmental code Q :Q.A. Department 
P ^Production Department 
M :Materials Department 
E :Engineering Department 
H :Human Resources & Administration Dept. 
PM:Plant Management 
Responsibility P :Prime responsibility 
C :Contributory responsibility 
NA Not Applicable 
Source: Quality Manual of Bausch & Lotnb Asia Pacific Lens Plant 
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Table 3.4 
Lens Plant Registration Cost To ISO 9002 
Prices are quoted in US$ 
Registration Inchcape Bureau Veritas SGS 




Registration 5,640 5,128 7,404 
Contingency 2,000 2,000 2,000 
Total Instalment 7, 640 1,128 9,404 
Second Year 2,000 1,769 (a) 1,923 
Instalment 
Third Year 2,000 2,034 (a) 1,923 
Instalment 
Grand Total 11,640 10,931 13,250 
Number of Man-day 
First Year 7 8 8 
Second Year 2 2 2 
Third Year 2 2 2 
F.N. : (a) Price is revised in line with an annual 
inflation of 15%. 
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Appendix 1 
History of QA Standards 
1963 Mil-Q-9858A U.S. Military 
1969 A.Q.A.P. 
1970 10 C.F.R.50 U.S. Fed. Reg. 
1971 A.N.S.I.-N45-2 American Std. 
1971 A.S.M.E. Boiler Mech. Engineering 
Boilers & pressure 
vessels 
1973 DefStan 05 (UK U.K. Modif. 
Defence Stds) 
1975 C.S.A. Z299 Canadian Canadian Std. Ontario 
Standards Association Hydro 
1975 A.S.1821/22/23 Australian Std. 
1979 B.S.5750 British Std. 
1979 A.N.S.I. Society for Generic Std. 
Quality Control 
A.S.Q.C.Z1.15 
1985 C.S.A.Z299 (Revision) 
1985 A.S.1821/22/13 (Revision) 
1987 I.S.0.9000 Series 
KEY 
AQAP Allied Quality Assurance Publications 
ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 
CFR Code of Federal Regulations 
DefStan UK Defence Standards 
CSA Canadian Standards Association 
Source: An Executive Guide to the Use of the 
International Standard for Quality Systems, 
HKQAA, 1992, p.6 
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Appendix 2 
Adoption of ISO 9000 
QUALITY ASSURANCE STANDARDS 
Standards body Quality management Quality aystami I Quality system > | Quality system. I Quality managaiMnt 
(country) and quality assurance Model for quality Model for quality Modsl for quality and quality ayatmrn 
standards» aesuranca in design, asauranc* in aseuranc* In final •iMuntat 
Guidelines for development, produc- production & inspection 6 testing Guidelinaa 
selection & use tlon,Installation Installation 
t servicing 
ifO ISO 90001 1987 ISO 9001» 1987 ISO 9002t 1987 ISO 9003» 1987 ISO 9004i 1987 
Auatralla AS 3900 AS 3901 AS 3902 AS 3903 ~ AS 3904 — 
Austria OE NORM-PREN OE NORM-PREN OE NORM-PREN OE HORM-PREN OE NORM-PREH 
29000 29001 29002 29003 29004 
e油 ： ；： ； - CSA 0420-87 
China CB/T 10300.1-88 CB/T 10300 .2-88 CB/T 10300.3-88 CB/T 10300.4-88 CB/T 10300.5-88 
Denmark PS/EN 29000 PS/EN 29001 PS/EN 29002 PS/EN 29003 DS/EN 29004 
Finland SFS-ISO 9000 SFS-ISO 9001 SFS-ISO 9002 SFS-ISO 9003 SFS-ISO 9004 
France NF X 50-121 NF X 50-131 NF X 50-132 NF X 50-133 KF X 50-122 
Germany (FR) DIN ISO 9000 DIN ISO 9001 DIN ISO 9002 DIN ISO 9003 DIN ISO 9004 
Hungary MI 18990-1988 MI 18991-1988 MI 18992-1988 MI 18993-1988 MI 18994-1988 
India IS» 10201 Part 2 IS: 10201 Part 4 ISt 10201 Part 5 IS» 10201 Part 6 ISi 10201 Part 3 
Ireland IS 300 Part 0 IS 300 Part 1 IS 300 Part 2 IS 300 Part 3 IS 300 Part 0 
Italy UN/EN 29000 UN/EN 29001 UN/EW 29002 UN/EM 29003 UW/EN 29004 
Malayaia ； MS 985/lSO 9001 MS 985/ISO 9002 MS 985/ISO 9003 -
Netherlanda WEN-ISO 9000 NEW-ISO 9001 NEW-ISO 9002 NEW-ISO 9003 MEN-ISO 9004 
New Zealand NZS 5600iPart 1-1987 N2S 5601-1987 WZS 5602-1987 NZS 5603-1987 NZS 5600iPart 2-1987 
Norway NS-EW 29000-1988 NS-EN 29001-1988 NS-ISO 9002 NS-ISO 9003 -
South Africa SABS 0157: Part 0 SABS 0157» Part I SABS 01571 Part II SABS 0157> Part III SABS 01S7» Part IV 
Spain UWE 66 900 ONE 66 901 UNE 66 902 UWE 66 903 OWE 66 904 
Sweden SS-ISO 9000t 1988 SS-ISO 90011 1988 SS-ISO 9002: 1988 SS-ISO 9003t 1988 SS-ISO 9004t 1988 
Switzerland SN-ISO 9000 SN-ISO 9001 SN-ISO 9002 SN-ISO 9003 SW-ISO 9004 
Tunisia NT 110.18-1987 NT 110.19-1987 NT 110.20-1987 NT 110.21-1987 NT 110.22-1987 
United Kingdom BS S7S0t 1987t Part 0 BS 5750> 1987t Part 1 BS 5750» 1987» Part 2 BS 5750: 1987i Part 3 BS 5750» 1987« Part 0 
USA ANSI/ASQC Q90 ANSI/ASQC Q91 ANSI/ASQC Q92 ANSI/ASQC Q93 AWSI/ASQC Q94 
USSR - 40.9001-88 40.9002-88 - ； 
Yugoelavia lUS A.K.I.010 lUS A.K.I.012 lUS A.K.I.013 lUS A.K.I.014 lUS A.K.I.Oil 
B.C. EM 29000 EN 29001 EW 29002 | EW 29003 | EW 29004 
Source: Quality News, Vol.16 No. 3, March 1990 
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H.R. & Admin. Production Finance Quality Assurancs Materials Industrial Enginear 
Manager Manager Manager Manager Manager Manufacturing 
Engineer 
Source t Quality Manual of Asia Pacific Lens Plant 
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